Interaction of vitamin D analogs with signaling pathways leading to active cell death in breast cancer cells.
Induction of apoptosis is a feature of the anti-tumor effects of certain vitamin D analogs. The aim of this study was to identify if common effectors are involved in cell death mediated by serum starvation, vitamin D analogs and tumor necrosis factor (TNF) alpha in 3 human breast cancer cell lines: MCF-7, T47-D and Hs578T. Incubation of cells in serum-free medium induced apoptosis as assessed by loss of cell viability and increased DNA fragmentation. Addition of IGF-I (30 ng/ml) protected against loss of cell viability in MCF-7 cells and co-treatment with two synthetic analogs (CB1093 and EB1089, 50 nM for 4 days) prevented these anti-apoptotic effects of IGF-I. Pretreatment of MCF-7 and Hs578T cells with the vitamin D analogs substantially potentiated the cytotoxic effects of TNFalpha. This cytokine was not cytotoxic for T47-D cells but co-incubation with CB1093 led to loss of cell viability. Potentiation by CB1093 of TNFalpha-induced apoptosis in MCF-7 cells was accompanied by increased activation of cytosolic phospholipase A2 and arachidonic acid release, which was partially inhibited by AACOCF3, a specific cPLA2 inhibitor. The broad-spectrum caspase inhibitor z-VAD-fmk prevented TNFalpha but not CB1093 mediated cell death and activation of cPLA2. Serum starvation induced apoptosis was accompanied by cPLA2 activation, which was inhibited by IGF-I and by z-VAD-fmk. However, the ability of these agents to suppress cPLA2 activation was abrogated by co-treatment with CB1093, suggesting a role for arachidonic acid release in the caspase-independent mechanism by which vitamin D analogs prevent the protective effects of IGF-I on breast cancer cell survival.